A novel class of nuclear RNA (nRNA) with a long life span as a gene repressor candidate.
Different systemic organs of fetal mice were continuously labelled with 5-3H-uridine during the organogenesis periods, and chased for various lengths of time after birth. In the autoradiographs made on paraffin-embedded sections of the organs taken after the chase for longer periods than 1 week, including a 12-months chase, specific labels were present exclusively in all the nuclei. The specific nuclear labels were resistant to RNase A or H digestion and to acid hydrolysis with 1 N HCl at 60 degrees C for 5 min, but were completely abolished by DNase digestion or prolonged acid hydrolysis for 10 min, the optimum condition for the Feulgen reaction to stain DNA. Electrophoretic analysis of the total nucleic acids extracted from the different organs chased for 3 or 12 months showed all the tritium radioactivity to be present in the DNA fraction before digestion with DNase or RNase A, and to be completely absent from the DNA fraction and shifted to the RNA fraction, or to be largely destroyed by degradation, after each digestion, respectively. By HPLC analysis of the total nucleic acid extract after further successive digestions with nuclease P1 and alkaline phosphatase into the constituent nucleotides, it was shown that all tritium activity was incorporated in uridine, without any detectable label in other nucleotides. By the simultaneous labeling of human peripheral lymphocytes at the late S-phase with 5-3H-uridine and BrdU, it was demonstrated that the autoradiographic labels, which, this time, were labile to RNase A digestion, were present in the G-bands of the spread chromosomes as identified by BrdU immunohistochemistry. The findings strongly indicate the presence of a novel class of nuclear RNA (nRNA). This type of RNA (a) may be localized in the nucleus in close association or hybridization with nuclear DNA, (b) have a life span as long as that of the cell, and (c) be duplicated in the late phase of DNA replication. The nRNA may play a fundamental role as gene repressor existing in the G-bands of metaphase chromosomes in the process of ontogeny and cytodifferentiation.